Possible contribution of the sarcoplasmic reticulum Ca(2+) pump function to electrical and mechanical alternans.
We investigated the role of the sarcoplasmic reticulum's (SR) Ca(2+) pump function of the in the mechanism of alternans. We recorded the surface ECG, monophasic action potential (MAP) and left ventricular pressure (LVP) in the canine beating heart. Alternans was induced with an abrupt shortening of the cycle length from 1000 to 350 ms. After the control studies, we administered propranolol or isoproterenol. In the presence of propranolol, we administered milrinone or 4,4'-diisothiocyanostilbene-2,2'-disulfonic acid (DIDS). In the presence of isoproterenol, we administered thapsigargin. Isoproterenol and milrinone attenuated both the electrical and mechanical alternans. Thapsigargin, a specific SR Ca(2+) pump inhibitor, and propranolol magnified both types of alternans. DIDS, a Ca(2+)-activated Cl(-) current (I(Cl(Ca))) inhibitor, attenuated the MAP alternans without an affect on the LVP alternans. Thus, the delayed intracellular Ca(2+) cycling caused by the impaired SR Ca(2+) pump function might produce electrical and mechanical alternans. beta-adrenergic stimulation eliminated these alternans. The I(Cl(Ca)) contributed to the appearance of the electrical alternans.